Intravenous busulfan-based conditioning prior to allogeneic hematopoietic stem cell transplantation: myeloablation with reduced toxicity.
Allogeneic transplantation is a potentially curative treatment for hematologic malignancies but is associated with a high rate of complications. Busulfan is a common component of pretransplant conditioning but has an erratic and unpredictable bioavailability when administered orally. Intravenous (IV) busulfan was recently introduced into clinical practice. Prior studies showed consistent and predictable drug delivery with tight control of busulfan plasma levels, avoiding over- and under-dosing. This study was designed to define the role of IV busulfan in different transplant and disease settings. The study included 43 patients with various hematologic malignancies conditioned with high-dose IV busulfan-containing regimens prior to allogeneic transplantation. The donors were HLA-matched siblings (n=24), matched unrelated (n=14), or 1-antigen mismatched related donors (n=5). Outcome parameters were recorded. Forty-two patients had initial engraftment. The toxicity profile was favorable. No patient developed veno-occlusive disease of the liver. Acute graft-vs-host disease (GVHD) grades II-IV occurred in 18 patients (42%). Six patients died of treatment-related causes, five of complications related to acute GVHD, and only one died of organ toxicity. Actuarial non-relapse-related mortality risk was 10% at day 100 and 18% at 2 years posttransplant. The actuarial 2-year overall survival and disease-free survival (DFS) rates were 63% and 44%, respectively. Disease status other than refractory relapse, myeloid disease, and no severe GVHD posttransplant predicted for longer DFS in a multivariant model. IV busulfan-containing regimens allow consistent engraftment of allografts from related and unrelated donors such that myeloablation is administered with a toxicity profile typical of non-myeloablative conditioning. Favorable outcome was seen in patients with myeloid leukemias and in early or intermediately advanced disease; however, this regimen may not be sufficiently cytoreductive in patients with very advanced or active leukemia and in acute lymphoblastic leukemia. IV busulfan merits further study to better define its role as a preferred substitute for oral busulfan in pretransplant conditioning.